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Abstract
One of the fundamental objectives of the practical activity proposed here was to enable students taking a Degree in Archaeology 
to identify the various technical features that characterise the archaeological material most abundantly found on excavations, 
namely pottery. A further aim was to discriminate the tasks carried out by the potters who produced these wares in the past. 
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1. Starting point
The goal behind this practical experience was for students to gain a first hand knowledge of the various steps 
involved in the chaîne opératoire employed during the Middle Ages and Early Modern Period for the manufacture of 
ceramic wares: obtaining clay, wheel-throwing and firing†.
Thus, we proposed to conduct the present experiential reproduction with a group of twelve students taking the 
Degree of Archaeology taught at the University of Minho, on which we are responsible for teaching about ceramic 
materials. To carry out the activity, we used a series of elements that are essential to the production of clay pieces 
(Domingo, Burke and Smith, 2007; González García, 2001).
* Tel.: +0035 936925861.
rmarp@unileon.es
† This study forms part of the research project entitled "Paisagens em mudança. Bracara Augusta e o seu territorio (séculos I-VII)", directed by 
Professor Manuela Martins and in receipt of EU structural funding and national Portuguese MCTES funding (Ref. PTDC/HIS-ARQ/121136/2010).
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First, and in order for the students to learn about the origin and treatment of the raw materials with which these 
wares are made, we purchased five kilograms of untreated clay (Alonso Herrero, 2004). This was bought in one of the 
few towns in the north of the Iberian Peninsula which has traditionally been a centre of ceramics production, and where 
pieces are still made by hand today. We refer to the town of Jiménez de Jamuz in the province of Leon (Köpke, 1981; 
Sempere, 1982; Brando Castillo and González Arpide, 1990; Alonso Ponga, 1994). Clay extraction was performed at 
one of the sites that still exist in the vicinity of this town and known as Los Barreros.
Since the process of preparing the raw material requires a relatively long period of time, we decided to use a similar 
quantity of clay which had already been treated for actually shaping the clay, a step that was also carried out in Jiménez 
de Jamuz. 
We also had plenty of water in which to dip the clay and prepare it for shaping. This was also used to provide 
moisture for the clay during wheel-throwing and for the attachment of auxiliary parts. We had both a slow and a fast 
potter's wheel on which to shape the wares. Lastly, we purchased a series of tools that are essential when working with 
clay on the wheel, namely a wooden paddle, a screen, a piece of leather, a wooden spatula and a metal wire.
2. Experiential reproduction
2.1 Preparation of the raw materials
To achieve the proposed objectives, students were directly involved in this reproduction of the ceramic production 
process. The first step in our activity was to extend the untreated clay on a flat surface and then remove any foreign 
matter, flatten it and clean it. The clay was then stored in a small room, where it was left to dry out completely (Figure 
1). The next step in clay preparation involved cleaning and refining it by sieving it through a screen in order to isolate 
any impurities that remained.
Fig. 1. Untreated clay
The clay was then submerged in a bucket of water and stirred using a wooden paddle. Later, the wet clay was 
transferred to a table, where the students attempted to achieve the texture and degree of moisture required for shaping. 
Following this, the wedging process began, which consists of repeatedly kneading the clay by hand and smacking it 
against the table. This also helps to eliminate any impurities that may still remain in the clay (Figure 2). 
Next, the students formed the clay into truncated cone-shaped wedges and stacked these around the wheel on which 
they were going to work. At this stage, the clay was left to rest for a couple of hours and then the amount which was 
going to be used for shaping was once again kneaded.
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Fig. 2. Clay wedges
2.2 Production of ceramic wares
After once again kneading the clay wedges to be used, the students attempted to shape their clay; some using a slow 
wheel/turntable whilst others used a fast wheel. The first is a wheel with a single disc and a small vertical axis in the 
centre attached to its inner surface; the disc can thus be turned by the potter's hand or by an assistant (Figure 3). Use 
of this method results in pieces with the imprint of sand on the base, concave bases with respect to the join with the 
body or the presence of irregular walls and asymmetric profiles.
Fig. 3. Turntable or slow wheel
As for the fast wheel, we refer here to an instrument that has two horizontal discs joined by a vertical axis, positioned 
approximately 1 m apart. The lower disc is the largest and receives the speed that the potter transmits with his or her 
foot. The wedge of clay is placed on the upper disc, and through the rapid and controlled rotation of the wheel, the 
potter uses his or her hands to hollow out the clay and raise it in the desired shape (Figure 4).
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Ceramics shaped using this technique show a number of characteristic features: regular profiles and walls of 
uniform thickness, turning grooves on both sides, a homogeneous join between the base and the body and bases that 
show signs of having been separated from the wheel with a wire. In the case of turntable shaping, the students placed 
a ball of clay in the centre of the disc and tried to hollow out the centre by hand, shaping it between the thumb and 
fingers using the centrifugal force of the slow wheel.
Fig. 4. Fast wheel
Meanwhile, the students attempting to shape their pieces using a fast wheel worked sat at the wheel and placed a 
wedge of clay on the upper disc. The materials required for throwing were located next to them: a bowl of water, 
essential for moistening their hands, together with a piece of leather, a wooden cutter and a metal wire.
First, they tried to rotate the lower disc of the wheel using the right foot, thereby transmitting a centrifugal motion 
to the upper disc. To shape the clay, students kneaded it with their hands and tried to centre the ball on the upper disc. 
Then they tried to hollow out the ball of clay with their thumbs whilst at the same time exerting pressure to raise the 
clay, in order to obtain the desired thickness and shape.
The ceramic pieces were decorated whilst still on the wheel itself, applying a series of horizontal lines to the external 
surface, incised using a small piece of wood. Other pieces were adorned with fingerprints. Once throwing was 
concluded, the piece was cut from the wheel with a metal thread pulled through the base flush with the disc, and 
removed.
2.3 Drying the pieces
After partial drying of the pieces shaped by the students, those parts that it had not been possible to shape on the 
wheel and known as auxiliary parts - handles and spouts - were made using a very moist clay and shaping them by 
hand, and these were then attached (Figure 5).
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Fig. 5. Addition of auxiliary parts
A few hours later, the ceramic pieces were sufficiently hardened for the students to gradually begin removing any 
residual clay left on the bases and walls after throwing. This was done using a wooden spatula to scrape away the 
residual clay (Figure 6).
The last stage was to remove any remaining moisture in the clay in order to conclude the drying process. In order 
to prevent cracking on the surfaces of the wares, it was necessary to conduct this final step slowly. Therefore, the 
students spread their pieces out in a flat area which did not receive the direct action of air or sunshine, and left them 
there for a few hours to dry completely.
Fig. 6. Partially dried ceramics
2.4 Firing the pieces
Once the pieces had completely dried, they were transported to the town of Jiménez de Jamuz for firing in traditional 
kilns (Rhodes, 2004; Martínez Peñin, 2006). These vertical structures consist of two chambers: the firebox and the 
firing chamber (Figure 7). 
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The first is located at the bottom of the kiln and is where the fuel used for firings is burnt. The native wood used as 
fuel - heather - is fed into the firebox through a side opening in the kiln, and rapidly reaches very high temperatures. 
Throughout the entire duration of the firing process, dry wood is continually fed into the firebox with the aid of a 
shovel (Fig. 8).
Fig. 7. Two-chambered kiln 
Fig. 8. Mouth of the firebox
The firing chamber is located above the firebox, and has a large opening at the front through which the ceramic 
pieces are placed and stacked one on top of another up to the ceiling. The opening is then closed by building a wall of 
adobe, tile and clay in its place, which is torn down after firing (Figure 9).
287 Raquel Martínez Peñín /  Procedia - Social and Behavioral Sciences  161 ( 2014 )  281 – 288 
Fig. 9. Opening in the top chamber
The two chambers are separated by a floor pierced with fifteen round holes, which is supported by a triple arch 
erected in adobe. This crosses the firing chamber vertically, thereby allowing heat to pass from the firebox into the
firing chamber (Figure 10). This structure is enclosed within a dome equipped with four square peepholes through 
which the smoke escapes and which allow visual monitoring of the firing (Figure 11).
Fig. 10. Floor
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Fig. 11. Kiln dome
The firing process is checked by observing the interior of the firing chamber through the peepholes in the dome.
Once the firing has finished, the kiln is left to cool before opening the door, so that the temperature drops gradually. 
About five hours later, the door of the firing chamber is taken down and soon after, the shaped and fired wares can be 
removed.
3. Conclusions
This practical activity allowed us to implement a methodology and select teaching resources that engaged and 
interested students taking the Degree in Archaeology. The use of this type of educational process as part of a university 
course is an ideal means to promote students' ability to think critically, to educate them in the concepts and tools of 
archaeology and to facilitate direct contact with material remains.
First, the students gained a much clearer understanding of how the raw materials for ceramic production are 
prepared. They also learnt about the different technical features that indicate the use of one or another shaping 
technique.They were also able to see the enormous expertise required to produce ceramic wares on both the slow and 
fast wheel. In fact, only a small group of them succeeded - with great difficulty - in minimally raising part of a dish. 
In addition, they found it particularly difficult to separate the pieces from the turntable or the wheel using the metal 
wire, and most of them deformed the bases of the pieces they had shaped. Furthermore, they learnt the importance that 
the potters must give to finishing the wares and to complete drying.
Lastly, the students were able to be present during loading and firing in a vertical shaft kiln. From an archaeological 
point of view, we know that these constructions have been in use since Roman times to the present day.
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